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RELATIONS AND FUNCTIONS-2

Jee Main 5 Years At A Glance

1. Let R be a relation on N de�ned by , then

domain of R is

A. Both  are transitive relations

B. Both  are symmetric relations

C. Range of  is {1,2,3,4}

D. Range of  is {2,4,8}

Answer: C

R = {(x, y) : 2x + y = 10}

R1 and R2

R1 and R2

R2

R1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_uRCJrdbu7WCe


Watch Video Solution

2. The function  de�ned as  is

A. neither injective nor surjective

B. invertible

C. injective but not surjective

D. surjective but not injective

Answer: D

Watch Video Solution

f :R → [ − , ]
1

2

1

2
f(x) =

x

1 + x2

3. The function  de�ned by  where N is a set

of natural numbers, then

A. one-one and onto.

B. one-one but not onto.

f :N → N f(x) = x − 5[ ]
x

5

https://dl.doubtnut.com/l/_uRCJrdbu7WCe
https://dl.doubtnut.com/l/_7DTcPtB1gieD
https://dl.doubtnut.com/l/_BinSjLbg3Zc6


C. onto but not one-one

D. neither one-one nor onto.

Answer: D

Watch Video Solution

4. let  and . If , then  is

equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = 210x + 1 g(x) = 310x + 1 fog(x) = x x

310 − 1

310 − 210

210 − 1

210 − 310

1 − 310

210 − 310

1 − 210

310 − 210

https://dl.doubtnut.com/l/_BinSjLbg3Zc6
https://dl.doubtnut.com/l/_JxLdHRiEafEm
https://dl.doubtnut.com/l/_HWccVStta2mg


5. For  let 

 Then the

value of 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x ∈ R, x ≠ 0, 1,

f0(x) = and fn+ 1(x) = f0(fn(x)), n = 0, 1, 2…. .
1

1 − x

f100 + f1( ) + f2( )
2

3

3

2

8

3

4
3

5

3

1

3

6. Let . The total number of

functions  that are onto and ther are exactly three elements x

in A such that , is equal to

A. 

A = {x1, x2, x3.... , x7}, B = {y1y2y3}

f :A → B

f(x) = y2

147C3

https://dl.doubtnut.com/l/_HWccVStta2mg
https://dl.doubtnut.com/l/_fS4QYEdBufpI


B. 

C. 

D. 

Answer: A

Watch Video Solution

167C3

147C2

127C2

7. If g is the inverse of a function f and , then g'(x) is

equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f' (x) =
1

1 + x5

1

1 + {g(x)}5

1 + {g(x)}5

1 + x5

5x4

https://dl.doubtnut.com/l/_fS4QYEdBufpI
https://dl.doubtnut.com/l/_DZYlQzE0s5BJ


Exercise 1 Concept Builder Topicwise Topic 1 Types Of Relations Inverse Of A

Relation

8. Let  be the relation de�ned on the set of all real numbers such that

. Then P is

A. re�exive and symmetric but not transitive.

B. re�exive and transitive but not symmetric.

C. symmetric and transitive but not re�exive

D. an equivalence relation.

Answer: D

Watch Video Solution

P

P = {(a, b) : sec2 a − tan2 b = 1}

1. Prove that a relation  on a set  is symmetric i�  .

A. Re�exive

R A R = R− 1

https://dl.doubtnut.com/l/_DZYlQzE0s5BJ
https://dl.doubtnut.com/l/_9WgrfO3TxeP7
https://dl.doubtnut.com/l/_GSIi25zecOE4


B. Symmetric

C. Transitive

D. None of these

Answer: B

Watch Video Solution

2. If R is an equivalence relation on a set A, then  is A. re�exive only B.

symmetric but not transitive C. equivalence D. None of these

A. Re�exive only

B. Symmetric but not transitive

C. Equivalence

D. None of these

Answer: C

Watch Video Solution

R− 1

https://dl.doubtnut.com/l/_GSIi25zecOE4
https://dl.doubtnut.com/l/_kuCvR8WvIA1Z


3.  is a relation from {11, 12, 13} to {8, 10, 12} de�ned by  . Then, 

 is (a) {(8, 11), (10, 13)} (b) {(11, 8), (13, 10)} (c) {(10, 13), (8, 11), (8, 10)} (d)

none of these

A. {(11,8), (13, 10)}

B. {(8, 11), (10, 13)}

C. {8,11), (9, 12), (10, 13)}

D. None of these

Answer: B

Watch Video Solution

R y = x − 3

R− 1

4. The relation R is de�ned on the set of natural numbers as {(a,b): a = 2b},

the  is given by

A. {(2,1),(4,2), (6,3).....}

R− 1

https://dl.doubtnut.com/l/_kuCvR8WvIA1Z
https://dl.doubtnut.com/l/_a528IH3Q1G9z
https://dl.doubtnut.com/l/_PGGIV8TGNXLy


B. {(1,2), (2,4),(3,6).....}

C.  is not de�ned

D. None of these

Answer: B

Watch Video Solution

R− 1

5. Let  be a relation in . Then the

relation  is

A. Re�exive

B. Symmetric

C. Transitive

D. Anti-symmetric

Answer: B

Watch Video Solution

R = {(x, y) : x2 + y2 = 1, x, y ∈ R} R

R

https://dl.doubtnut.com/l/_PGGIV8TGNXLy
https://dl.doubtnut.com/l/_kBemGZnJZxQ2


6. Let  be the set of all real numbers. Then the relation  

 on  is

A. Re�exive and symmetric but not transitive

B. Re�exive and transitive but not symmetric

C. Symmetric, transitive but not re�exive

D. Re�exive, transitive and symmetric

Answer: A

Watch Video Solution

S R =

{(a, b) : 1 + ab > 0} S

7. Let  be a relation on the set  be de�ned by 

. Then prove that the  is neither

re�exive nor symmetric and nor transitive.

A. Re�exive

R N

{(x, y) ∣ x, yεN, 2x + y = 41} R

https://dl.doubtnut.com/l/_kBemGZnJZxQ2
https://dl.doubtnut.com/l/_w9kKZA5ufkYX
https://dl.doubtnut.com/l/_I9tDUcrGQJqt


B. Symmetric

C. Transitive

D. None of these

Answer: D

Watch Video Solution

8. Let  and  be two non-void relations on a set A. Which of the

following statements is false?

A. R and S transitive  is transitive

B. R and S transitive  is transitive

C. R and S symmetric  symmetric

D. R and S re�exive  re�exive

Answer: A

Watch Video Solution

R S

⇒ R ∪ S

⇒ R ∩ S

⇒ R ∪ S

⇒ R ∪ S

https://dl.doubtnut.com/l/_I9tDUcrGQJqt
https://dl.doubtnut.com/l/_oicI7YJMvlV1


9. Determine whether Relation  on the set  of all integer de�ned as 

 is divisible by 

A. Re�exive

B. Symmetric

C. Transitive

D. an equivalence relation

Answer: D

Watch Video Solution

R Z

R = {(x,  y) : y x}

10. Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) :

|a b| is divisible by 2} is an equivalence relation. Write all the quivalence

classes of R.

A. 5

https://dl.doubtnut.com/l/_oicI7YJMvlV1
https://dl.doubtnut.com/l/_9eO4J0bNBOU2
https://dl.doubtnut.com/l/_EiyyR8T3nNyP


B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

11. On the set N of all natural numbers de�ne the rational R by aRb i� the

G.C.D. of a and b is 2. Then R is

A. re�exive, but not symmetric

B. symmetric only

C. re�exive and transitive

D. not re�exive, not symmetric, not transitive

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_EiyyR8T3nNyP
https://dl.doubtnut.com/l/_x2Ek5IGdwcYx


12. Let Then number of relations containing 

which are re�exive and symmetric but not transitive is (A) 1 (B) 2 (C) 3 (D)

4

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

A = {1, 2, 3} (1, 2)and(1, 3)

13. Let  be a relation over the set  and it is de�ned by 

. Then  is

A. Re�exive only

R N × N

(a, b)R(c, d) ⇒ a + d = b + c R

https://dl.doubtnut.com/l/_x2Ek5IGdwcYx
https://dl.doubtnut.com/l/_4mbcKAMEd7aK
https://dl.doubtnut.com/l/_pgim6MsJDDPH


B. Symmetric only

C. Transitive only

D. An equivalence relation

Answer: D

Watch Video Solution

14. Which of one of the following relations on  is equivalence relation

A. 

B. 

C.  divides b

D. 

Answer: A

Watch Video Solution

R

aR1b ⇔ |a| = |b|

aR2b ⇔ a ≥ b

aR3b ⇔ a

aR4b ⇔ a < b

https://dl.doubtnut.com/l/_pgim6MsJDDPH
https://dl.doubtnut.com/l/_DjZdaBJhQGDS


Exercise 1 Concept Builder Topicwise Topic 2 Mappings Mapping Of

Functions Kinds Of Mapping Of Functions

1. Let  . Is 

A. one-one

B. many-one

C. one-manu

D. None of these

Answer: B

Watch Video Solution

f :R,
→
Rwheref(x) =

x2 + 4x + 7

x2 + x + 1
f(x)oneone?

2. The set of parameter 'a' for which the functions

 is bijective, is

A. 

B. 

f :R → Rdefined byf(x) = ax + sinx

[ − 2∞]

( − ∞ − 1] ∪ [1, ∞)

https://dl.doubtnut.com/l/_o4USpFRGdTof
https://dl.doubtnut.com/l/_ZCF1SAqnLtdn


C. 

D. 

Answer: B

Watch Video Solution

( − ∞, − 2) ∪ [2/3, 8)

[ − 2, 2/3]

3. If , then the number of

one-to-one functions from A into B is

A. 1340

B. 1680

C. 1430

D. 1880

Answer: B

Watch Video Solution

A = {1, 3, 5, 7} and B = {1, 2, 3, 4, 5, 6, 7, 8}

https://dl.doubtnut.com/l/_ZCF1SAqnLtdn
https://dl.doubtnut.com/l/_uycPSqa2EYSU
https://dl.doubtnut.com/l/_9cmp6IdJoJ2m


4. Which of the following is one-one function ?

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ex

ex
2

sinx

5.  is onto, if and only if 

1. range of  

2. range of  

3. range of  

4. range of 

A. range of f=Y

f :X → Y

f = Y

f ≠ Y

f < Y

f ≥ Y

https://dl.doubtnut.com/l/_9cmp6IdJoJ2m
https://dl.doubtnut.com/l/_G1LZSCYIo27Z


B. range of 

C. range of 

D. range of 

Answer: A

View Text Solution

f ≠ Y

f < Y

f ≥ Y

6. Let  and  }. Then number of subjections

from  into  is nP2 (b)  (c)  (d) nC2

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

A = {1, 2, ..., n} B = {a, b

A B 2n − 2 2n − 1

ap2

2n − 2

2n − 1

https://dl.doubtnut.com/l/_G1LZSCYIo27Z
https://dl.doubtnut.com/l/_ub5tZ4i94UqF


7. Let  be function de�ned by , then f is

A. injective

B. surjective

C. bijective

D. None of these

Answer: D

Watch Video Solution

f :R → R f(x) = sin(2x − 3)

8. On the set of integers Z, de�ne f :  as  

  

Then, f is

A. injective but not surjective

B. neither injective nor surjectives

Z → Z

f(n) = {
, n is even.

0, n is odd.

n

2

https://dl.doubtnut.com/l/_ub5tZ4i94UqF
https://dl.doubtnut.com/l/_ZUluB85iSC3Z
https://dl.doubtnut.com/l/_e95mfkgvHm4W


C. surjective but not injective

D. bijective

Answer: C

Watch Video Solution

9. If the function  given by  is surjection, then �nd 

A. [0,1)

B. (0,1)

C. (0,1]

D. [0,1]

Answer: A

Watch Video Solution

f :R
→
A f(x) =

x2

x2 + 1

A.

https://dl.doubtnut.com/l/_e95mfkgvHm4W
https://dl.doubtnut.com/l/_v7cAATe7BI8s
https://dl.doubtnut.com/l/_waZQIlUBbRex


10. If  be a function such that 

 then f(x) is

A. one to one and onto

B. many to one and onto

C. one to one and into

D. many to one and into

Answer: D

Watch Video Solution

f :R → R

f(x) = {x|x| − 4; x ∈ Q, x|x| − √3; x ∉ Q

11. Consider functions f and g such that composite gof is de�ned and is

one-one.Are f and g both necessarily one-one.

A. neither fnor g is one-one

B. f and g both are necessarily one-one

C. g must be one-one

https://dl.doubtnut.com/l/_waZQIlUBbRex
https://dl.doubtnut.com/l/_KfxvCLqLo9R8


D. None of the above

Answer: D

Watch Video Solution

12. If , where x is a real number, then, which one of the

followin is correct?

A. f is Periodic

B. 

C. f is an odd function

D. f is not a one- one function

Answer: D

Watch Video Solution

f(x) = |x − 2|

f(x + y) = f(x) + f(y)

https://dl.doubtnut.com/l/_KfxvCLqLo9R8
https://dl.doubtnut.com/l/_p6vgBads8mOu


13. Let f : R - {n}  R be a function de�ned by , where 

. Then,

A. f is one-one onto

B. f is one-one into

C. f is many-one onto

D. f is many one into

Answer: B

Watch Video Solution

→ f(x) =
x − m

x − n

m ≠ n

14. The function  is de�ned by 

is

A. one-one but not onto

B. onto but not one-one

C. both one-one and onto

f :R → R f(x) = (x − 1)(x − 2)(x − 3)

https://dl.doubtnut.com/l/_NwdZcBYc3AsL
https://dl.doubtnut.com/l/_Qbnts0KCDYUA


D. neither one-one nor onto

Answer: B

Watch Video Solution

15. Let

 be a

function from A to B. For the function f to be one-one and onto the value

of P =

A. 1

B. 2

C. 3

D. 4

Answer: C

View Text Solution

A = {1, 2, 3) and B = {a, b, c}, and f = {(1, a), (2, b), (P , c)}

https://dl.doubtnut.com/l/_Qbnts0KCDYUA
https://dl.doubtnut.com/l/_pkbGjGCpUgrr


16. A function  is said to be onto, if for every  there exists

an element x in X such that

A. f(x)=y

B. f(y)=0

C. f(x)+y=0

D. f(y)+x=0

Answer: A

View Text Solution

f :X → Y y ∈ Y

17. Let f be a one-one function with domain  and range .

It is given that exactly one of the following statements is true and the

remaining two are false  determine 

A. 

B. 

{x, y, z} {1, 2, 3}

f(X) = 1, f(y) ≠ 1f(z) ≠ 2 f − 1(1)

f(x) > f(y) > f(z)

f(x) < f(y) < f(z)

https://dl.doubtnut.com/l/_EN9AQVJjPd8x
https://dl.doubtnut.com/l/_nZHpNdX1ZgbW


C. 

D. 

Answer: C

Watch Video Solution

f(y) < f(x) < f(z)

f(y) < f(z) < f(x)

18. The mapping f :  given by , where N is

the set of natural numbers, is

A. one-one and onto

B. onto but not one-one

C. one-one but not onto

D. neither one-one nor onto

Answer: C

Watch Video Solution

N → N f(n) = 1 + n2, n ∈ N

https://dl.doubtnut.com/l/_nZHpNdX1ZgbW
https://dl.doubtnut.com/l/_Y56Q6K56ovAD
https://dl.doubtnut.com/l/_9Dto5Bj6BHVg


Exercise 1 Concept Builder Topicwise Topic 3 Composite Function And

Relation Inverse Of A Function Binary Operations

19. The function  given by  is

A. one-one

B. onto

C. many-one

D. None of the above

Answer: C

Watch Video Solution

f :R → R f(x) = x2 + x

1. If  then 

A. 

B. 

f(x) =
x

√1 + x2
fofof(x)

3x

√1 + x2

x

√1 + 3x2

https://dl.doubtnut.com/l/_9Dto5Bj6BHVg
https://dl.doubtnut.com/l/_C7I5yx0iJiXD


C. 

D. None of these

Answer: B

Watch Video Solution

3x

√1 − x2

2. If  then value of fog 

 is

A. 0

B. 1

C. 

D. 

Answer: B

Watch Video Solution

f(x) = |x| and g(x) = [x]

( − ) + gof( − )
1

4

1

4

−1

1/4

https://dl.doubtnut.com/l/_C7I5yx0iJiXD
https://dl.doubtnut.com/l/_KjfBJzqeUNsx
https://dl.doubtnut.com/l/_gC4u74TVWLLv


3. The inverse of the function  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10x − 10−x

10x + 10−x

log10

1

3

1 + x

1 − x

log10

1

2

2 + 3x

2 − 3x

log10

1

3

2 + 3x

2 − 3x

log10

1

6

2 − 3x

2 + 3x

4. Let  be de�ned by .Then  is

A. 

B. 

C. 

D. None of these

f : [4, ∞) → [4, ∞) f(x) = 5x
(x− 4 )

f − 1(x)

2 − √4 + log5 x

2 + √3 + log5 x

( )
x ( x− 4 )

1

5

https://dl.doubtnut.com/l/_gC4u74TVWLLv
https://dl.doubtnut.com/l/_gDSftDwMy0qg


Answer: B

Watch Video Solution

5. If the binary operation * on the set of integers  is de�ned by 

 then �nd the value of 

A. 32

B. 40

C. 36

D. 35

Answer: D

Watch Video Solution

Z,

a ⋅ b = a + 3b2, 2 ⋅ 4

6. If  and  be two relations, then R ⊂ A × B S ⊂ B × C (SoR) − 1 =

https://dl.doubtnut.com/l/_gDSftDwMy0qg
https://dl.doubtnut.com/l/_ZEYm8KvppCJP
https://dl.doubtnut.com/l/_2CbwJXgAKdhx


A. 

B. RoS

C. 

D. None of these

Answer: C

Watch Video Solution

S − 1oR− 1

R− 1oS − 1

7. The binary operation * de�ned on  by  for all 

 is (a) commutative only (b) associative only (c) commutative

and associative both (d) none of these

A. commutative only

B. associative only

C. both commutative and associative

D. None of these

N a ⋅ b = a + b + ab

a,  b ∈ N

https://dl.doubtnut.com/l/_2CbwJXgAKdhx
https://dl.doubtnut.com/l/_SIwdZjL0kWOG


Answer: C

Watch Video Solution

8. If  is such that 

 then the value of 

, if  will be

A. 0

B. 1

C. 

D. 10

Answer: A

View Text Solution

f :R → R, g :R → R and h :R → R

f(x) = x2, g(x) = tanx and h(x) = logx

[ho(gof)]x x =
√π

2

−1

https://dl.doubtnut.com/l/_SIwdZjL0kWOG
https://dl.doubtnut.com/l/_IsgXbUjCluyg


9. Let  be a function de�ned as 

 Then  is given by

   (d)

none of these

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

f : [ − , ]
−−→
0, 4

π

3

2π

3

f(x) = √3 sinx − cos x + 2. f − 1(x)

sin− 1( ) −
x − 2

2

π

6
sin− 1( ) +

x − 2

2

π

6
+ cos − 1( )

2π

3

x − 2

2

sin( ) −
x − 2

2

π

6

sin( ) +
x − 2

2

π

6

+ cos − 1( )
2π

3

x − 2

2

10. If  for  then 

A. 

B. 

f(x) = 1 + x + x2 + x3 + .... ∞ |x| < 1 f − 1(x) =

x

1 + x

x

1 − x

https://dl.doubtnut.com/l/_i0yeqdQDPjSZ
https://dl.doubtnut.com/l/_32BA4Z9wLzBD


C. 

D. 

Answer: B

Watch Video Solution

1 − x

x

1

x

11. Let f be a function with domain X and range Y. Let

 Which of the following is not true?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

A, B ⊆ X and C, D ⊆ Y

f(A ∪ B) = f(A) ∪ f(B)

f(A ∩ B) = f(A) ∩ f(B)

f − 1(C ∪ D) = f − 1(C) ∪ f − 1(D)

f − 1(C ∩ D) = f − 1(C) ∩ f − 1(D)

https://dl.doubtnut.com/l/_32BA4Z9wLzBD
https://dl.doubtnut.com/l/_yc7ypHJqIEo3
https://dl.doubtnut.com/l/_XMJxCJrCYU0w


12. If a binary operation * is de�ned by  , then 

 is equal to (a) 20 (b) 40 (c) 400 (d) 445

A. 20

B. 40

C. 400

D. 445

Answer: D

Watch Video Solution

a ⋅ b = a2 + b2 + ab + 1

(2 ⋅ 3) ⋅ 2

13. A binary operation * on the set {0,1,2,3,4,5} is de�ned as:

 Show

that zero is the identity for this operation and each element a of the set

is invertible with 6a, being the inverse of a.

A. 0

a ⋅ b = {a + ba + b − 6\ \ \ \ if\ a + b < 6\ \ \ if a + b ≥ 6

https://dl.doubtnut.com/l/_XMJxCJrCYU0w
https://dl.doubtnut.com/l/_E5IMpf0rH1TN


B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

14. Let * be a binary operation on  given by 

 . Write the value of  .

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

N

a ⋅ b = HCF  (a,  b),   a,  b ∈ N 22 ⋅ 4

https://dl.doubtnut.com/l/_E5IMpf0rH1TN
https://dl.doubtnut.com/l/_2v4tRQiw2a9T


15. Show that the total number of binary operation from set A to A is .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

nn2

nn2

nn

2n
2

n2

16. If  then value of 

 is

A. 5

B. 

C. 4

fQ → Qf(x) = 2x, g, Q → Q, g(x) = x + 2

(fog) − 1(20)

−8

https://dl.doubtnut.com/l/_2v4tRQiw2a9T
https://dl.doubtnut.com/l/_vWFphjxyP2xK
https://dl.doubtnut.com/l/_OjUSAh7KpVk6


D. 8

Answer: D

Watch Video Solution

17. If g(x)=x-2 is the inverse of the function f(x)=x+2, then graph of g(x) is

the image of graph of f(x) about the line y=kx. Here k =

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_OjUSAh7KpVk6
https://dl.doubtnut.com/l/_o36lBY1X47g3


18. Which of the following is not a binary operation on the indicated set?

A. On  de�ned by 

B. On  de�ned by 

C. On  de�ned by 

D. None of above

Answer: A

Watch Video Solution

Z + , ∗ a ∗ b = a − b

Z + , ∗ a ∗ b = ab

R, ∗ a ∗ b = ab2

19. If

then �nd 

A. 

B. 

C. 

f(x) = − 1 + |x − 1|, − 1 ≤ x ≤ 3  and g(x) = 2 − |x + 1|, − 2 ≤ x ≤

fog(x)  and gof(x).

{
x + 1 −2 ≤ x ≤ 0

x − 1 0 < x ≤ 2

{
x − 1 −2 ≤ x ≤ 0

x + 1 0 < x ≤ 2

{
−x − 1 −2 ≤ x ≤ 0

x − 1 0 < x ≤ 2

https://dl.doubtnut.com/l/_W7vVasqt1XRc
https://dl.doubtnut.com/l/_21jGb9SdOw4B


D. None of these

Answer: D

Watch Video Solution

20. Let . Then the fof (x) =x provided that

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) =
ax + b

cx + d

d = − a

d = a

a = b = c = d = 1

a = b = 1

https://dl.doubtnut.com/l/_21jGb9SdOw4B
https://dl.doubtnut.com/l/_pOhKEy3MPXZF


21. Let  and functions  to

de�ned by 

A. fog= {(1,1), (2,3), (3, 2), (4,5)}

B. fog={(1,1),(2,3), (3,3), (4,5), (5,3)}

C. gof= {(1, 1), (2,3), (3, 3), (4,4), (5,5)}

D. gof= {(2, 2), (2,3), (3,1),(4,1),(5, 1)}

Answer: B

View Text Solution

A = {1, 2, 3, 4, 5} f :A → and g :A → A

f(1) = 3, f(2) = 5, f(3) = 3, f(4) = 1, f(5) = 2, g(1) = 4

22. Suppose that f is an even function, g is an odd function and both f

and g are de�ned on the entire real line R. Which of the following

wherever de�ned are odd function ?

A. an even function

B. an odd function

https://dl.doubtnut.com/l/_jn2MS3pQKtHG
https://dl.doubtnut.com/l/_8pCc6o1XTSvj


C. neither even nor odd

D. a periodic function

Answer: A

Watch Video Solution

23. If , hen which of the following is true?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = ex and g(x) = loge x

f{g(x)} = {f(x)}

f{g(x)} = g{f(x)}

f{g(x)} + g({f(x)} = 0

f{g(x)} − g{f(x)} = 1

https://dl.doubtnut.com/l/_8pCc6o1XTSvj
https://dl.doubtnut.com/l/_oyVC48nJnNES


24. The inverse of the function  is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = + 2
ex − e−x

ex + e−x

loge ( )
1 / 2

x − 3

x − 1

loge ( )
1 / 2

x − 1

3 − 1

loge ( )
1 / 2

x + 2

x − 3

loge ( )
1 / 2

x + 1

x − 2

25. Show that if  is de�ned by 

 and  is de�ne by 

 , then  and  , where 

are called ide

A. 

f :R − { } → R − { }
7

5

3

5

f(x) =
3x + 4

5x − 7
g :R − { } → R − { }

3

5

7

5

g(x) =
7x + 4

5x − 3
fog = IA gof = IB

A = R − { }, B = R − { }; IA(x) = x, ∀x ∈ A, IB(x) = x, ∀x ∈ B
3

5
7
5

fog = IA and gof = IA

https://dl.doubtnut.com/l/_rKgG2jPzP6q6
https://dl.doubtnut.com/l/_JiTzYT2skvtp


B. 

C. 

D. 

Answer: B

Watch Video Solution

fog = IA and gof = IB

fog = IB and gof = IB

fog = IB and gofIA

26. Let  be de�ned by  by 

 then gof is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f :R → f(x) = 3x2 − 5 and g :R → R

g(x) = + 1
x

x2

3x2 − 5

9x4 − 30x2 + 26

3x2 − 5

9x4 − 6x2 + 26

3x2

x4 + 2x2 − 4

3x2

9x4 + 30x2 − 2

https://dl.doubtnut.com/l/_JiTzYT2skvtp
https://dl.doubtnut.com/l/_yrZky0CjmffX


Exercise 2 Concept Applicator

27. Let  Then

A. 

B. 

C. 

D.  does not exist

Answer: B

Watch Video Solution

f(x) = {
x3 − 1, x < 2

x2 + 3, x ≥ 2

f − 1(x) = {
(x + 1)1 / 3, x < 2

(x − 3)1 / 2 + , x ≥ 2

f − 1(x) = {
(x + 1)1 / 3, x < 7

(x − 3)1 / 2 + , x ≥ 7

f − 1(x) = {
(x + 1)

1 / 3
, x < 1

(x − 3)
1 / 2

+ , x ≥ 7

f − 1(x)

1. If R be a relation from  to 

 then Ro  is

A. 

A = {1, 2, 3, 4}

B = {1, 3, 5}i. e. , (a, b) ∈ R ⇔ a < b, R− 1

{(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)}

https://dl.doubtnut.com/l/_yrZky0CjmffX
https://dl.doubtnut.com/l/_bd480ysrAz2i
https://dl.doubtnut.com/l/_Yl1vdtykCZ5y


B. 

C. 

D. 

Answer: C

Watch Video Solution

{(3, 1), (5, 1), (3, 2), (5, 2), (5, 3), (5, 4)}

{(3, 3), (3, 5), (5, 3), (5, 5)}

{(3, 3), (3, 4), (4, 5)}

2. Let  be relation from  (set of real numbers) to R de�ned by

 isan irrational number}. The

relation  is

A. an equivalence relation

B. re�exive only

C. symmetric only

D. transitive only

Answer: B

r R

r = {(a, b) ∣ a, b ∈ R and a − b + √3

r

https://dl.doubtnut.com/l/_Yl1vdtykCZ5y
https://dl.doubtnut.com/l/_pciHYP9waOdk


Watch Video Solution

3. Let R be a relation on the set of all real numbers de�ned by

 Then R is

A. re�exive and symmetric but not transitive

B. symmetric and transitive but not re�exive

C. transitive but neither re�exive nor symmetric

D. None of these

Answer: A

Watch Video Solution

xRy ⇔ |x − y| ≤
1

2

4. Let  be a function de�ned by, =  then

A. f is both one-one and onto

B. f is one-one but not onto

f :R → R f(x)
e |x | − e−x

ex + e−x

https://dl.doubtnut.com/l/_pciHYP9waOdk
https://dl.doubtnut.com/l/_typxAWwM8pzs
https://dl.doubtnut.com/l/_8D3aKXbrZy9k


C. f is onto but not one-one

D. f is neither one-one nor onto

Answer: D

Watch Video Solution

5. If  are two non-empty sets where ,is function is

de�ned such that  for 

 for ,for any 

, then

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

X and Y f :X → Y

f(c) = {f(x) : x ∈ C}

C ⊆ X and f − 1(D) = {x : f(x) ∈ D} D ⊆ Y

A ⊆ Y and B ⊆ Y

f(f − 1B)) = B

f(f − 1(B)) ⊂ B

f − 1(f(A)) = A

f − 1(f(A)) ⊂ A

https://dl.doubtnut.com/l/_8D3aKXbrZy9k
https://dl.doubtnut.com/l/_VxNxOrHXNUs9


Watch Video Solution

6. Let . If denotes a composition of

functions, then  (where ) is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

f(x) = sin z and g(z) = cos z

(f + ig) ⋅ (f − ig) i = √ − 1

ie−e− iz

ie−eiz

− ie−e− iz

7. If  be two funcitons, and 

 then 

A. 

f :R → R, g, R → R

h(x) = 2min{f(x) − g(x), 0} h(x) =

f(x) + g(x) − 1|g(x) − f(x)|

https://dl.doubtnut.com/l/_VxNxOrHXNUs9
https://dl.doubtnut.com/l/_ow6XI3bulgpV
https://dl.doubtnut.com/l/_NuOvCnDIjrbM


B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) + g(x) + |g(x) − f(x)|

f(x) − g(x) + |g(x) − f(x)|

f(x) − g(x) − |g(x) − f(x)|

8. The relation R de�ned in  by  if . Which

of the following is faise

A. 

B. 

C. Domain of R={1,2,3}

D. Range of 

Answer: D

Watch Video Solution

A = {1, 2, 3} aRb ∣∣a
2 − b2∣∣ ≤ 5

R = {(1, 1), (2, 2), (3, 3), (2, 1), (1, 2), (2, 3), (3, 2)}

R− 1 = R

R = {5}

https://dl.doubtnut.com/l/_NuOvCnDIjrbM
https://dl.doubtnut.com/l/_GM4tbZDg1VCa


9. Let , where  is the

set of all natural numbers. Then the relation R is

A. re�exive but neither symmetric nor transitive

B. symmetric and transitive.

C. re�exive and symmetric

D. re�exive and transitive

Answer: D

Watch Video Solution

R = {(x, y) : x, y ∈ N and x2 − 4xy + 3y2 = 0} N

10. If and , then is invertible

in the domain .

A. 

B. 

f(x) = sinx + cos x g(x) = x2 − 1 g(f(x))

[0, ]
π

2

[ , ]
−π

4

π

4

https://dl.doubtnut.com/l/_GM4tbZDg1VCa
https://dl.doubtnut.com/l/_cQQx5TvFdnQe
https://dl.doubtnut.com/l/_AaOPXZ8cm6Jl


C. 

D. 

Answer: B

Watch Video Solution

[ , ]
−π

2

π

2

[0, π]

11. If , then  is equal to

A. 

B. 

C. 

D. x

Answer: A

Watch Video Solution

f(x) =
x

x − 1
(fofof ⊙ .... . of)(x)

x

x − 1

( )
19

x

x − 1

19x

x − 1

https://dl.doubtnut.com/l/_AaOPXZ8cm6Jl
https://dl.doubtnut.com/l/_PspQ7hVsfF5K


12. Statement-1: If  be two functions such that 

, then fog (x)=gof (x).  

Statement-2: The composition of functions is commulative.

A. 

B. 

C.  (I is the st of all integers)

D. 

Answer: C

Watch Video Solution

f :R → R and g :R → R

f(x) = x2 and g(x) = x3

f(x) = x3, g(x) = x + 1

f(x) = √x, g(x) = cos x

f(x) = xm, g(x), m ≠ n, m, n ∈ I

f(x) = x − 1, g(x) = x2 + 1

13. Which of the following functions is NOT one-one ?

1.  de�ned by 

2.  de�ned by  

3.  de�ned by  

4.  de�ned by  

f :R → R f(x) = 6x − 1

f :R → R f(x) = x2 + 7

f :R → R f(x) = x3

f :R − {7} → R f(x) =
2x + 1

x − 7

https://dl.doubtnut.com/l/_MbPiyWI1qWez
https://dl.doubtnut.com/l/_1IranIvIh61M


A.  de�ned by 

B.  de�ned by 

C.  de�ned by 

D.  de�ned by 

Answer: B

View Text Solution

f :R → R f(x) = 6x − 1

f :R → R f(x) = x2 + 7

f :R → R f(x) = x3

f :R − {7} → R f(x) =
2x + 1

x − 7

14. If  and h(x)=f(g(x)), domain of 

 is

A. 

B. 

C. 

D. 

Answer: A

f(x) = 2x + |x|, g(x) = (2x − |x|)
1

3

sin− 1(h(h(h(h...h(x)...))))


n times

[ − 1, 1]

[ − 1, − ] ∪ [ , 1]
1

2

1

2

[ − 1, − ]
1

2

[ , 1]
1

2

https://dl.doubtnut.com/l/_1IranIvIh61M
https://dl.doubtnut.com/l/_oQvrTYFoTEuV


Watch Video Solution

15. If , then domain of

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = √3|x| − x − 2 and g(x) = sinx

(fog)(x)

{2nπ + }, n ∈ I
π

2

∪
n∈ I

(2nπ + , 2nπ + )
7π
7

11π

6

{2nπ + }, n ∈ I
7π
6

{(14m + ) + :m ∈ I} ∪
n∈ I

[2nπ + , 2nπ + ]
π

2
7π
7

11π

6

16. Letf:  be a function then show that f is a bijection if and only if

there exists a function  such that fog =  & in this

case g = 

A → B

g :B → A IB&gof = IA

f − 1

https://dl.doubtnut.com/l/_oQvrTYFoTEuV
https://dl.doubtnut.com/l/_daF8HBAcGXlp
https://dl.doubtnut.com/l/_yagbjGE4gjqq


A. one-one

B. onto

C. one-one and onto

D. None of these

Answer: C

Watch Video Solution

17. Let  and  be the binary opertation on A de�ned by 

. Show that  is commutative and

associative.

A. commutative

B. associative

C. Both (a) and (b)

D. None of these

A = N × N ∗

(a, b) ∗ (c, d) = (a + c, b + d) ∗

https://dl.doubtnut.com/l/_yagbjGE4gjqq
https://dl.doubtnut.com/l/_wAeqDpi5iJ08


Answer: C

Watch Video Solution

18. If the binary operation  is de�ned on the set  of all positive

rational numbers by  Then,  is equal to 

(b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

⊙ Q+

a ⊙ b = .
ab

4
3 ⊙ ( ⊙ )

1

5

1

2

3

160
5

160

3

10

3

40

3

160

5

160

3

10

3

40

https://dl.doubtnut.com/l/_wAeqDpi5iJ08
https://dl.doubtnut.com/l/_GREJ4YkceIaq


19. Find the inverse of the function:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f : ( − ∞, 1]

−−−−→

, ∞, wheref(x) = 2x ( x− 2 )1
2

1 − √1 + log2 x

√log2 x

√log2 x + 1

log2 x
2

20. Let  be the function de�ned by  and 

 be another function de�ned by  then 

is

A. 1

B. 0

f :N → R f(x) =
2x − 1

2

g :Q → Q g(x) = x + 2 (gof)( )
3

2

https://dl.doubtnut.com/l/_OVZFuH3pJo3F
https://dl.doubtnut.com/l/_MGK8Wx7rVuUf


C. 

D. 3

Answer: D

Watch Video Solution

7
2

21. Let  Then the set 

 is  (b) 

 (d) 

A. 

B. 

C. {0,-1}

D. empty

Answer: C

Watch Video Solution

f(x) = (x + 1)2 − 1, x ≥ − 1.

{x : f(x) = f − 1(x)} {0, 1, , }
−3 + i√3

2

−3 − i√3

2
{0, 1, − 1

{0, 1, 1} empty

{0, − 1, , }
−3 + I√3

2

−3 − i√3

2

{0, 1 − 1}

https://dl.doubtnut.com/l/_MGK8Wx7rVuUf
https://dl.doubtnut.com/l/_hXG4RAgnF5Cb


22. Let   

and   

If  then the range of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = {
2x + a, x ≥ − 1

bx2 + 3, x < − 1

g(x) = {
x + 4, 0 ≤ x ≤ 4

−3x − 2, −2 < x < 0

a = 2 and b = 3, g(f(x))

a = 0, b > 5

a = 2, b > 7

a = 2, b > 10

a = 0, b ∈ R

23. Let  be a function de�ned by  where

[.] denotes the greatest integer function, then  is equal to

A. 

f : (4, 6) ∪ (6, 8) f(x) = x + [ ]
x

2

f − 1(x)

x − [ ]
x

2

https://dl.doubtnut.com/l/_hXG4RAgnF5Cb
https://dl.doubtnut.com/l/_cfPdTw0BM36f
https://dl.doubtnut.com/l/_1LRCU8iMu15a


B. 

C. 

D. 

Answer: C

Watch Video Solution

−x − 2

x − 2

1

x + [ ]x
2

24. Let [x] denot the greatest integer . If 

then the value of  is

A. 2

B. 

C. 1

D. 

Answer: D

Watch Video Solution

≤ x f(x) = [x] and g(x) = |x|

f(g( )) − g(f( − ))
8

5

8

5

−2

−1

https://dl.doubtnut.com/l/_1LRCU8iMu15a
https://dl.doubtnut.com/l/_4bGh0efp0H3U


25. Let  Assume 

If  for all  what can you say about 

A. c and d both arbitary

B. c=1, d arbitrary

C. c arbitrary, d=1

D. c=1,d=1

Answer: B

Watch Video Solution

f(x) = ax + bandg(x) = cx + d, a ≠ 0. a = 1, b = 2.

(fog)(x) = (gof)(x) x, candd?

26. Let  if in points  are so

chosed on the x-axis such that 

(i)   

f(x) = x2 + 3x − 3, x ≥ 0 x1, x2, x3, ...xn

n

∑
i= 1

f − 1(xi) = f(
n

∑
i= 1

xi)
1

n

1

n

https://dl.doubtnut.com/l/_4bGh0efp0H3U
https://dl.doubtnut.com/l/_VvVPYy4NlIhF
https://dl.doubtnut.com/l/_ma060Eq2jN59


(ii)  wehre  denots the inverser of f. then mean

of  is :

A. 1

B. 2

C. 3

D. 4

Answer: A

View Text Solution

n

∑
i= 1

f − 1(xi) =
n

∑
i= 1

xi f − 1

x1, x2, x3, .... xn

27.  be three functions are given by 

  

Then the composite functions (ho fog) (x)) is given by

A. 

B. 0

If f :R → R, g :R and h :R → R

f(x) = x2 − 1, g(x) = √x2 + 1 and h(x) = {
0 x ≤ 0

x x > 0

x2

https://dl.doubtnut.com/l/_ma060Eq2jN59
https://dl.doubtnut.com/l/_ZQE3Rp7hVVUL


C. x

D. None of these

Answer: A

Watch Video Solution

28. Let  and , then for all , 

 is equal to

A. x

B. 1

C. f(x)

D. g(x)

Answer: C

Watch Video Solution

g(x) = 1 + x − [x] f(x) =
⎧⎪
⎨
⎪⎩

−1, x < 0

0, x = 0

1, x > 0

x

f[g(x)]

https://dl.doubtnut.com/l/_ZQE3Rp7hVVUL
https://dl.doubtnut.com/l/_MDmXaemg3SUO


29. Which of the following functions is the inverse of itself?

 (b)   (d) None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

f(x) =
1 − x

1 + x
f(x) = 5logx f(x) = 2x ( x− 1 )

f(x) =
1 − x

1 + x

f(x) = 3logx

f(x) = 3x ( x+ 1 )

30. Let  If the ranges of the

composition functions  respectively, then `R_1-{u

:-1lt=u<1},R_2={v :-oo

A. 

B. 

f(x) = sinxandg(x) = (log)e|x|.

fogandgofareR1andR2,

R1 = {u : − 1 ≤ u < 1}, R2 = {v : − ∞ < v < 0}

R1 = {u : − ∞ < u < 0}, R2 = {v : − ∞ < v < 0}

https://dl.doubtnut.com/l/_kp2dQP4PgnZk
https://dl.doubtnut.com/l/_FNpygc0GNwFv


C. 

D. 

Answer: D

Watch Video Solution

R1 = {u : − 1 < u < 1}, R2 = {v : − ∞ < v < 0}

R1 = {u : − 1 ≤ u ≤ 1}, R2 = {v : − ∞ < v ≤ 0}

https://dl.doubtnut.com/l/_FNpygc0GNwFv

